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(54) Title: TRANSFER OF PROTECTIVE OVERCOAT TO A THERMAL DYE TRANSFER IMAGE 


O (57) Abstract: This invention relates to a method for tiansfening a protective overcoat for a thermal print wherein the protective 
^ overcoat is applied to a printed receiver alter thennal dye transfer to the receiver. In particular, the invention improves the process 
^ of providing an improved level of gloss to the transfened protective ovocoat The method involves a preselected duration between 
^ printing of a line and peeling of the line when the donor substrate is separated firom the protection layer adhered to said printed dye 
receiving element. Tte invention is particularly advantageous at lower hne times, faster printing, for thermal prints with high gloss. 
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TRANSFER OP PROTECTIVE OVERCOAT TO A THERMAL DYE TRANSFER IMAGE 


FIELD OF THE INVENTION 

5 This invention relates to a method for transfe^^ 

oveancx>at for a thermal print wherein the protective overcoat is qqplied to a dye- 
donor elCTiCTt mider predesigned conditions after thermal dye transfer, the dye- 
donor element comprising patches of dyes for transfo-to a theimal print to provide 
a protective layer thereon. In particular, the invention improves the process of 

1 0 providing an improved level of gloss to the transfOTed protective overcoat 

BACKGROUND OF THE INVENTION 
In recent years, thermal transfer systems have been developed to 
obtain prints from pictures that have been gen^-ated electronically from a color 
camera. According to one way of obtaining such prints, an electronic pictme is 

15 first subjected to color separation by color filters. The respective color-separated 
images are then convQted into electrical signals. These signals are then operated 
on to produce cyan, magenta and yellow signals. These signals are then 
transmitted to a thermal printer. To obtain the print, a cyan, magenta or yellow 
dye-donor element is placed &ce-to-fice with a dye-recdving element The two 

20 are tiieniiisertedbetwera a thamdininting head and a platen roller. Aline-type 
thermal printing head is used to ^ly heat fixmi the back of tiie dye-donor sheet 
The thermal printing head has many heating elemmts and is heated up 
sequentially in response to one of the cyan, mag^ta and yellow signals. The 
process is then repeated for the other two colors. A color hard copy is thus 

25 obtained which corresponds to the original picture viewed on a screen. Further 
details of this process and an ^paratus for carrying it out are contained in U.S. 
Patent 4,621,271. 

thermal prints are susceptible to retransfer of dyes to adjacent 
sur&ces and to discoloration by fingerprints. This is due to dye bdng at the 

30 sur&ceofthedye-recdving layer of the print These dyes can be driven fiirifaer 
into the dye-receiving layer by thermally fusing the print with either hot rollers or 
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atbennalhead. TluswiU help to reduce dye retransfer and fin^i^^ 
susoqytibility, but does not eliminate tfiese probl^ns. However, the plication of 
a protection ov^coat will practic^Uy eliminate tfa^^ This protection 

overcoat is applied to the rocdver elonent by heating in a likewise manner after 
5 the dyes have been transferror The protection overcoat will improve the stability 
of the ima^ to lig^t fide and oil fit>m fingerprints. 

In a thennal dye transfer printing pro cess, it is desirable fi)r the 
finished prints to comparo &vorably with color photographic prints in teams of 
image quality. The look of the final print is very dependent on the sur&ce texturo 

10 and gloss, l^icaliy, color photographic prints are available in sur&ce finishes 
ranging from very smootii, high gloss to rough, low gloss matte. 

The transferable protection lay^ of the dye donor that has a glossy 
finish is manufiictured by a gravure coating process betwem the temperatures of 
SS^ and 120 ^,preferablybetween 65^ and 100^. A coating melt or solution 

15 is prepared 6om a solvent soluble polymer, a colloidal silica and organic particles 
and is transfiaied in the Uqmd state fix>m the etching of the 
dye donor siqiport The coated layo: is dried by evirating the solvent 

The transfiasble protection layer is usually one of at least two 
patches on the dye donor. It is transfmed after printing an iiuagefiom the dye 

2 0 donor to the sur&ce of the dye receiving layer of flie receiver by heating ttie back- 
side of the donor causing the transferable protection layer to adhero to &e dye 
receiving layer. Thedyedonorispeeledaway from &e receiver after cooling 
resulting in transfer ofthe protective layer. The surfece of the transferred 
protective layer adh^-ed to the dye-receiving layer has a measurable 60 degree 

25 gloss that is usually between 65 and 85 gloss units. 

It has bem found that the gloss on a laminated print deo-eases as 
the printing line time dea:eases, whidi is a problem as printing times become 
fester. 

SUMMARY OF THE INVENTION 

30 A solution to this problem is achieved in accordance wifli this 

invention that relates to a process for transferring a protection layer or overcoat 
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material fiom a dye-donor elemmt to a printed receiver after thermal dye transfer 
to the receiver. In one embodiment, the dye-donor element comprises a support 
having Ifaereon at least one dye layer area comprising an image dye in a binder and 
another area comprising a transfoable protection layer, fhe transferable protection 
5 layer area being approximately equal in size to the dye layer area, inone 
embodiment, the transferable protection layer contains inorganic particles, a 
polymeric binder, and organic partides« 

By use of the present process, a dye-donor element is provided 
containing a transferable protection layer that is enable of giving a hi^er gloss to 

10 an image aft^ transf^. 

in particular, predesigned adjustment of the time betwe^ applying 
the protection lay^ to a thermal print and then peeling them apart has been found 
to provide increased gloss to the print A means for stripping the portion of 
protection overcoat (adhared to the thermally printed receiver by the thermal-print 

15 head) fiom the rest of the dye-donor element provides improved results especially 
at &ster print times. The time of peeling can be adjusted by the relative position of 
the means for stripping, sudi as a stripper plate, relative to the print head or other 
parts of the thermal printer. 

&ia:eased gloss of a glossy print is an advantage in the physical 

20 quality of the print This is particuladyadvanta^us at lower line times, &ster 
printing. In one embodiment, the mdhod of the invention employed with respect 
to a protection overcoat transferred fiom the fourth patdi laminate of a thermal 
donor results in a hi^er gloss on the print after the lanoinate has been transferred 
to the receiver when compared to the control with current methods. 

25 BIUiaFDESCRIPnON OF THE DRAWINGS 

Figure 1 shows a side view of one embodiment of a thermal 
printing head and peeling plate interfece that can be used in accordance with the 
process of tiie present inventioiL 

DETAILED DESCRIPTION OF THE INVENTION 
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As indicated above, the piesmt invention relates to a process of 
forming a protection layer with an improved level of gloss on top of a thermal dye 
transfer imagpconqmsing: (a) imagewise-heating a dye-donor element 
comprising a siqyport having thareon a dye layer conQ)rising an image dye in a 
5 binder, said dye donor being in contact with a dye-receiving element, thereby 
transfemng a dye image to said dye-recdving elCTiebt at a line time of 0.4 to 2 
milliseconds, preferably 0.S to 1.4 milliseconds, more preferably 0.5 to 1 
niilliseconds, to form said dye transfer image; and (b) tiiermally transferring a 
protection layo* on top of said transfOTed dye image at a line time (not necessarily 

10 tiie same line time as tiie dye image) of 0.4 to 2 milliseconds, preferably 0.5 to 1.4 
milliseconds, more preferably 0.5 to 1 milliseconds, wherein a means for stripping 
the protection layer 6om the dye-donor element is adjusted so that the distance the 
donor and receiver travel before peeling is preselected such that the time ftom 
printing of a line to peeling of the hne, when the dye donor substrate is separated 

1 5 from the protection layer adhered to said dye-receiving element, is 68.21 to 69.00 
millisec^ piefa:ably 68^5 to 68.75 millisec. In a prefered embodimmt, the angle 
betweoi donor and receiver fiom the thennal head to the stripping plate (taking 
into account the radius of the platen roller) from a true vertical axis is between 0 
and 32.14 degrees, preferably 1.19 to 2.39 degrees. 

2 0 The means for stripping the protection layer fiom the dye-donor 

elonent can be a prints stripper plate or equivalent means. One embodiment of 
sudi a prints' strippo: plate is desoibed below witii respect to Fig. 1. 

Pref<^ably, the printing line time is 2 millisecond or less, more 
preferably 1 .5 or less, most prefia:ably, 1 2 millisecond or less pa: line. The line 

25 time can be as low as 0.5 milliseconds. Thus, previous line-times of 4 

milUseconds are relatively slow. Sudi fest line times allow printing of at least or 
greats than 300 lines pa: mch, preferably at least or greater than 600 lines p 

inch. 

In a p re fe rred embodiment of the invention, the dye-donor element 
30 is a multicolor element comprising rqieating color patches of yellow, ma^ta and 
cyan image dyes, respectively, dispersed in abinder, and apatch containing the 
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protection layer. Prefeably, the protection layer or overcoat is traDsf^Gred over an 
image niadefiom a single fliemial head. In one embodiment, the invention is used 
in a kiosk. 

In another embodiment of the invention, the dye-donor elonent is a 
5 monochrome dement and comprises rq>eating units of two areas, the jSrst area 
comprising a layer of one ima^ dye dispersed in a binder, and the second area 
comprising flie protection layer. 

In still anoth^ embodiment of the invention, the dye-donor element 
is a black-and-white element and comprises rq)eating units of two areas, the first 
10 area comprismg a layer of a mixture of image dyes dispersed in abinder to 
produce a neutral color, and the second area comprising the protection layer. 

The preset invoition provides a protection overcoat layer on a 
thermal print by xmiform {plication ofheat using a thennal head. After transfer 
to the thomal print, the protection layer provides superior protection against 
1 5 image deterioration due to exposuro to li^t, common diCTiicals, such as grease 
and oil fiom fing^prints, and plastidzers fixmi film album pages or sleeves made 
of poly(vinyl diloride). The protection lay^ is ^erally applied at a coverage of 
at least 0.03 to 1 .7 g/m^ to obtain a dried layer of preferably less than 1 pm. 

As noted above, the transiiarable protection layer coniprises 
20 inorganic and organic particles dispersed in a polymeric binder. Many such 
polymeric binders have been previously disclosed for use in protection layers. 
Examples of such binders include those materials disclosed in U.S. Patent 
5,332,713. In a preferred embodiment of tiie inveation, poly(vinjd acetal) is 
miployed. 

2 5 Prefoably, the transferable protection layer area being 

{Approximately equal in size to the dye layer area, wherein the transferable 
protection layar comprises poly(vinj4 formal), poly(vinyl benzal) or poly(vinyl 
acetal) containing at least 5 mole % hydror^. 

In a prefored embodiment of llie invention, tiie protection layer 

30 comprises: 
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OH 


wherein: 

RisH,CH30rC6H5; 
5 A is at least 25 mole percent; 

B is from 5. to 75 molepm^aat; 

Z is another monomer different fiom A and B such as vinyl acetate, vinjd 
chloride, styrene, methyl methacrylatey bu^ acr^ate^ isoptppyl acr^amide, and 
aoylateionomer; 
10 A+Bisatleast65molepercaa^and 

A+B4O100. 

Preferably, flie Tg of (he sur&ce material on the overcoat in contact 
with the print is in the range of 100 to 125'€, more prefa:ably below 120°C, most 
preferably 1 10 to 120°C. Suitably, the protective overcoat is heated by the thermal 
15 head at a tai9)eratare of 130 to 150%. This allows a gloss level of at least 70. 

The present invention preferably provides a protective overcoat 
lay^ applied to a thermal print by uniform application of heat using a single 
thermal head 

In use, yellow, magenta and cyan dyes are thermally transfored 
20 fix)m a dye-donor elemrat to form an image on the dye-receiving sheet The 
thermal head is Ihen used to transfer a clear protective layer, fix>m another clear 
patdi on the dye-donor dement or fiom a sq)arate donor element, onto the imaged, 
receivmg sheet by uniform plication of heat The dear protection lay^ BiShms 
to the print and is ideased fiom the donor sifiport in the area whm hea^ 
25 applied 
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The clear firotective layer adheres to the print and is released from 
tfie donor siqyport in &e area whexe heat is ^lied. 

Binder materials for flie protective overcoat include, for example^ 
but are not limited to the following: 
5 1) ?oly(yinyL benzal) in 2-butanone solvit 

2) Poly(vin3d acetal) KS-5 (Sddsui Co) (26 mole % hydroxji, 74 
mole % acetal) in a 3-pentanone^etiianol solvent mixture (7S/2S). 

3) PolyCvinyl acetal) KS-3 (Sddsui Co) (12 mole % hydroxjd, 4 
mole % acetate, 84 mole % acetal) in a 3-pentanone/methanol solvent mixture 

10 (75/25). 

4) Poly(vin)l ac^) KS-1 (Sekisui Co) (24 mole % hydroxyl, 76 
mole % acetal) in a 3-paitanone/mettianol solvent mixture (75/25). 

5) Poly(vinyl acetal) (26 mole % hydroxy!, 74 mole % acetal) in a 
3-pmtanone/meihanol solvent mixture (75/25). 

15 6) Poly(vin^ acetal) (29 mole % hydroxyl, 71 mole % acetal) in a 

3-peDtanone/medianol solvent mixture (75/25). 

7) Poly(vinyl acetal) (56 mole % hydroxyl, 44 mole % acetal) in a 
3-pentanone^ethanol solvent mixture (75/25). 

8) Poly(vin:^ acetal) (1 5 mole % hydroxyl, 77 mole % acetal, 8 

2 0 mole % acetate) in a mdhanol/3-pentanone solvent mixture (75/25). 

9) Polyvinyl acetal) (20 mole % hydroxjd 51 mole % acetal, 29 
mole % acetate) in a methanol/3-pentanone solvit mixture (75/25). 

10) Poly(vinj4 acetal) (24 mole % hydroxyl, 76 mole % acetal) in a 
methanol/3-pentanone solvent mixture (75/25). 

25 11) Poly(vinyl acrtal) (44 mole % hydroxyl, 43 mole % acetal, 13 

mole % acetate) in a methanol/water solvit mixture (75/25). 

12) Poly(vinyl acetal) (65 mole % hydroxji, 35 mole % acetal) in a 
methanolAvater solvent mixture (15/25). 

13) Poly(vinyl acetal) (18 mole % hydroxyl, 64 mole % acetal, 18 

3 0 mole % acetate) in a metiianol/S-pentanone solvent mixture (75/25). 
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14) Folyivinyl acetal) (16 mole % hydioxjd, 84 mole % acetal) in a 
methanol/3-pCT^tanone solvent mixture (75/25). 

15) ?oly(yinyl fomial) O?oimvai®, Monsanto Co.) (5% hydroxyl, 
82% fimnal, 13% acetate) in a toliiene^A alcohol/water mixture (57/40/3). 

5 iQOiganic partides are present in flie protection layer used in the 

method of flie invention. Hiere may be used, for exanq>le, sUica, titania, alumina, 
antimony oxide, clays, calcium caif)onate, talc, etc. as disclosed in U.S. Patent 
5,387,573. In a preferred embodhnoit of the invration, the inorganic particles are 
siUca. The inorganic particles improve the separation of the laminated part of the 

1 0 protection layo" fix)m the unlaminated part yjpon printing. 

Jn a preferred embodim^ of the method, the protection layer 
contains firom 5% to 60% by weigjbit inorganic particles, fiom 25% to 80% by 
weight polymeric bind^ and from 5% to 60% by weight of the organic particles. 
The protection layer may fiirther comprise a UV absorber or ^oss-enhandng 

15 agent as described in commonly assigned copending application USSN 
10/669,932. 

Any dye can be used in the dye layer of the dye-donor element used 
in the method of the present invention provided it is transferable to the dye- 
receiving layo: by Reaction of heat Espedally good results have been obtained 
20 with sublimable dyes. Examples of siiblimable dyes include anlbraquinone dyes> 
e.g., Sumikaron Violet RS® (Sumitomo Chemical Co., Ltd.)^ Dianix Fast Violet 
3R FS® (Nfitsiibishi Chemical Industries, Ltd.), and Kayalon Polyol Brilliant Blue 
N BGM® and KST Black 146® (Nippon Kayaku Co., Ltd.); azo dyes such as 
Kayalon Polyol Brilliant Blue BM®, Kayalon Polyol Dark Blue 2BM® , and KST 

2 5 Black KR® (Nippon Kayaku Co., Ltd.), SumikaronDiazo Black 5G® (Sumitomo 

Chemical Co., Ltd.), and Miktazol Black 5GH® (Mitsui Toatsu Chemicals, Inc.); 
direct dyes sudi as Direct Dark Green B® (Mitsubishi Chemical Industries, Ltd.) 
and Direct Brown M® and Direct Fast Black D® (Nippon Kayaku Co. Ltd.); add 
dyes such as Kayanol Milling Cyanine SR® (Nippon I^ayaku Co. Ltd.); basic dyes 

3 0 such as Sumiacryl Blue 6G® (Sumitomo Chemical Co., Ltd.), and Aizen 

Malachite Grem® (Hodogaya Chemical Co., Ltd.); 
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or any of Ihe dyes disclosed in U.S. Patent 4,541,830. Other dyes are disclosed in 
U.S. Patmts 4,698,651; 4,695,287; 4,701,439; 4,757,046; 4,743,582; 4,769,360 
and 4,753,922. The above dyes may be employed singly or in combination to 
obtain a monochrome. The dyes maybe used at a coverage of from 0.05 to 1 
5 and are preferably hydrophobia 

A dy^-banior layer may be employed in the dye-donor elements 
used in the invention to inq>n>ve the doisity of the transferred d^^ Sudidye- 
bairier layer materials include hydrophilic materials sudi as those described and 
claimed in U.S. Patent 4,716,144. 

10 The dye layers and protection layCT of Hie dye-donor elemmt may 

be coated on the support or printed thereon by a printing technique such as a 
gravure process. 

A slipping layer may be used on the back side of the dye-donor 
element to prevent the printing head from sti(^g to the dye-donor elemait Such 

15 a slipping layer would conqyiise either a solid or liquid lubricating matoial or 
mixtures thmo^ with or without apolymeric binder or a surfiic&^active agent 
Preferred lubricating mataials include oils or semi-crystalline organic solids that 
melt below lOOX sudi as poly(vin^ stearate), beeswax, perfluorinated alkyl ester 
polyethers, poly-cqprolactone, silicone oil, poly(tetra£luoroeth^ene), carbowax, 

2 0 poly(dh;^ene glycols), or any of those materials disclosed in U.S. Patents 

4,717,711; 4,717,712; 4,737,485; and 4,738,950. Suitable polymeric binders for 
the slipping layer include poly(vinyl alcohol-co-butyral), polyCvinjd alcohol-co- 
acetal), polystyrme, poly(vin>i ac^te), cellulose acetate butyrate, cellulose 
acetate propionate, cellulose acetate or ethyl cellulose. 
25 The amount oftiiie lubricating material to be used in the slipping 

layer depends largely on the type of lubricating material, but is generally in tiie 
range of 0.001 to 2 gtoi^. If a polymoic binda: is employed, the lubricating 
material is presmt in the range of 0.05 to 50 weight %, preferably 0.5 to 40 weigjit 
%, of the polym^c binder employed 

3 0 Any matoial can be used as the support for the dy&^nor element 

provided it is dimensionally stable and can withstand the heat of the ttiermal 
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printing heads. Sudi mat^als include polyesters sudi as poly(ethylene 
terephthalate); polyamides; polycarbonates; glassine paper, condense: pq>en 
cellulose esters sudi as ceUnlose acetate; fluorine polymers such as 
polyCvin^doie fluoride) or poly(tetrafluoroeUi^ene-co-hexafluon)prop^ene); 
5 polyethers such as polyoxymdfa:^me; polyac^s; polyolefins such as 
polystyrme, polyeQi:^ene^ polyprop^ene or medijdpentene polymm; and 
polyimides sudi as polyunide amides and polye&erimides. The support ^erally 
has a thidmess of fiom 2 to 30 (im. 

The dye-recd ving element that is used with the dye-donor element 

10 usuaUy comprises a st5>port having fheiwn a dye inMge^ The 
support may be a transparent film sudi as a poly(ether sulfone), a polyinude, a 
cellulose est^: sudi as cellulose acetate, a poly(vin>i alcohol-co-acetal) or a 
poly(eth^Qie terephthalate). The support for the dye-recdvingelemoit may also 
be reflective sudi as baryta-coated p^er, polyethylene-coated pap^, white 

15 polyester (polyester with white pigment incorporated flierein), an ivory paper, a 
condenser pq>er or a synthetic pq>er sudi as DuPont Tyv€k!S>. 

The dye imag&-recdving layer may comprise, for ex:ample» a 
polycaxbqnate, a polyurethane, a polyest^, poly(vinyl diloride), poly(styrene-co- 
acrylonitrile),polycaprolactone or mixtures thereoE Thedyeima^recdving 

20 layorinay be present in any amount that is effective for the intended pu^ In 
general, good results have been obtained at a concentration of fix>m 1 to S g/m^. 

As noted above, the dye donor elemmts used in the present process 
are used to form a dye transfer image. Sudi a process comprises imagewise 
heating a dye-donor element as desoibed above and transferring a dye image to a 

25 dye receiving client to form the dye transfer image. After the dye image is 
transferred, the protection layer is then transferred on top of the dye image. 

The dye donor el^ient maybe used in sheet form or in a 
' continuous roll or ribbon. If a continuous roll or ribbon is employed, it may have 
only one dye or may have alternating areas of oflier different dyes, sudi as 

30 sublimablec^an and/or magenta and/or yeUow and/or blade or other dyes. Thus, 
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one-, two-, tbree- or four-color elemeots (or higlier numbeis also) are included 
wilfain the scope of the inventioiL 

The dye-donor demat may comprise a poly(^^ene 
te3rq)h^ate) support coated with sequential repeating areas of yellow, cyan and 
5 magenta dye, and tiie protection layer noted above, and the above process steps are 
sequentially performed for each color to obtain a three-color dye transfer image 
with a protection layer on top* Ofcourse, when the process is only p^ormed for 
a single color, tiien a monochrome dye transfer image is obtained. 

Themial printing heads that can be used to transfer dye and a 
10 protection ovaxx)at from dye-donor demoits are available coinmox^iaU There 
can be anployed, for example, a Fujitsu Thamal Head FTP-040 MCSCX)1, a 
TDK Hiermal Head LV5416 or a Rohm Thamal Head KB 2008-F3. 

A thermal dye transfer assemblage typically comprises 
(a) a dye-donor client as desaibed above, and 
15 (b) a dy&-receiving element as described above, 

the dye receiving dsmeat bemg in a superposed relationship with the dye donor 
dement so that the dye layer of the donor element is in contact with the dye 
unag&-recdving layer of the recdving element 

The above assemblage comprising these two elements maybe 
20 preassembled as an integral unit when amonoduome ima^ is to be obtained 
Iliis may be done by temporarily adhering the two elements together at tiidr 

After transfer, the dye-recdving element is then peded ^part to reveal 
the dye transfix image. 

When a three-color image is to be obtained, the above assemblage 
25 is formed on three occasions during the time when heat is applied by the fliermal 
printinghead 

After the first dye is transfCTed, the elemrats are peeled ^art. A 
second dy&^nor element (or anoth^ area of the donor element with a different 
dye area) is then brought m register with the dye-recdving dement and 
30 process is repeated The third color is obtained in the same manner. Finally,the 
protection layer is ^lied on top. 
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Referring now to Fig. 1, one ^bodiment for canying out the 
method oftfae present invention using a fhemial print head is iU During 
flie printing opearation, tbe jfollowing components are employed: a tiiermal print 
head 1 which also has an IC (integrated circuit) cover 2 attached for the protection 
5 on the thennal head integrated drcuitiy, an attached heat sink 3 to dissipate heat 
from the fhomal head, a sin^e compression spring 4 (or multiple compression 
springs) to Bpply flie correct pressure for transfo of ink or dye, a method for 
causing the spring or springs to be compressed ^ch creates the pressure, in this 
case a driv^ con^ression plate 5, a mediod to drive the compression plate to 

10 provide compression sudi as a drive cam 7, The ink ribbon whidi carries flie ink 
or dye is siqjpUed by a ribbon siqjply spool 10 to provide fresh, uniisedit^ The 
used or depleted portion of the ink ribbon afrer printing is taken up by ribbon take- 
up spool 11. (A patch for the traiisparmt overcoat material can be on the same 
ribbon as the ink or dye patdbies for transf or foe overcoat material can be on a 

1 5 separate ribbon, alfoough for simplidty the ribbon having the overcoat patch will 
be referred to as the ^ink** ribbon. For proper conveyance ofthe ink ribbon wd>, 
there may be one or more than one guide rollers for proper steering^ first rfobon 
guide roller 8 and second ribbon guide roller 9. The ink or dye is transfer to a 
receiver sheet that is on a pre-print paper driven path 1 2 and printed paper driven 

20 path 14. This assembly is drivCT in to contact with an elastomer roUo: typically 
called a platen roller 13. IXtringprintmg, the used or dqiletediiik ribbon holding 
the transparent overcoat layer is peeled from the receiver sheet, leaving foe 
overcoat on foe receiver sheet The peeling is accomplished through foe use of a 
stripping plate or similar means such as a peeling plate, nose piece or foe like. 

25 Thepeelingplatemay be directly attached to foe heat swk or to foe compression 
plate, and bofo are at a set position wifo respect to foe platen rolla:, receiver paper, 
ink rfobon and fomnal head during printing. The means for strippmg typically has 
a radius ed^ for flying pressure at foe point of peelmg wifoout damage to foe 
moving web or rfoboru 
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For example, in a fliomal prints an 1 S-nim diam^^ platen roller, 
having a horizontal distance of stripper plate to the platen roller cmter line of 4.8 
nun, the vertical distance of stripper plate to Ihe platen roller tangent point is 
-L38mm, preferably distance fiom a true horizontal line between the Ihennal head 
5 and platen roUer is 0 J niin to -0.5 nim, most preferably -35 nun. This results in a 
deviation fiom the nominal manu&cturing set point of the stripper plate on a 
KODAK Photo Printer to equal -0.15mn[L Ihtiiecaseof-1.38mm, thearclmgth 
brtwem Ae horizontal tangent point and vertical tangent point is 5.062 mm. hi 
sudi a case, the smallest angle betwem platen roller and the stripper plate is 0 
1 0 degrees, which is a tme horizontal line, and the largest angle fiom a true 
horizontal line between the platCT roller and stripper plate is 32. 14 degrees. 
Consistent with these dimensions, the preferred angle between jiatea roller and 
stripper plate is 1.19 to 3.58 degrees. 

EXAMPLES 

15 PrinHns 

This example shows improved gloss fix)m adjustment of 
stripper plate assCTibly according to the present invention. Using KODAK 
Photo Printo® Kit 6400 (Eastman Kodak Co. Catalog No. 180-2016) 
receiver with the test color ribbon given below and a KODAK Photo 

2 0 Printer® 6400, a Status A neutral dcaisity ima^ with a maximum density of 
at least 23 was printed on the receiver described above. 

The color ribbon-receiver assemblage was positioned on an 
18mm platen roller and a thermal print head with a load of 3.18 Kg pressed 
against the plat^ roller. The thmnal print head has 1 844 indepmdently 

2 5 addressable heaters with a resolution of 300 dots/inch and an average 

resistance of 4800 ohms. The imaging electronics were activated when an 
initial print head temperature of 37°C had be«i readied. The assemblage 
was drawn between the printing head and platen roller at 70.5 imn/sec (1 .2 
ms fine time) fiir yellow, ma^ita and cyan, 42 mm/sec (2.0 ms line time) 

30 for dear protective coat layer. Printing maximum density required a duty 
cycle of 90% "on" time per printed line. 
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The voltage supplied was 25 volts resulting in an 
instantaneous peak power of qqnoximately 0.131 Watts/dot and flie 

total energy requiied to print Dmax was 0.1216 mJonles/dot for 
the sequential printing process of yellow, magenta, cyan and 0.2026 
5 mJoules/dot for dear protective coat layer to obtain the desired neutral 


Tn addition to the printing head and platen roll^, a metal 
plate was positioned past flie print head/platen into&ce to peel or strip the 
color ribbon from ttie receiver. Testing was conducted by changing the 
1 0 distance, or time, that the color ribbon is kept in contact with the receiver 
and measuring the gloss level. 

The laminate formulations used in this aspect of the 
formulation are those desmbed below 

The gloss was detennined at sixty degrees using a B YK-Gardner 
15 micro-TRI-g^oss meter. The ipertureoffhe gloss meter was placed p^endicular 
to the direction of printing. 
Donor Element 

Protection layer donor elements were prepared by coating on flie 
back side of a 6 \xm poly(dhylene terq>h1halate) si:9>port: 
20 1) a subbing l^o: of titanium alkoxid^TyzorTBTtf), (DuPont Corp.) 

(0.13 g^m^) from a n-propyl acetate and n-butyl alcohol solvent 
mixture (85/15), and 
2) a slipping layer containing an aminoprop>d-dimeth)4-terminated 
polydimdhylsiloxane, PS513® (United Chemical Technologies) 
25 (0.01 g/m\ a poly(vinyl acetal) bindCT, KS-1, (Sekisui Co.), (0.38 

g^^), p-toluCTesulfonic add (0.0003 g^^) and candellila wax 
(0.02 g/m^) coated ftom a solvit mixture of 3-pentanone, 
methanol and distilled water (88.7/9.0/2.3). 
On the fiont side of the dement was coated a transferable overcoat 
3 0 layer of poly(vinyl acetal), KS-10, (Sddsui Co.), at a laydown of 0.63 e/m\ 

colloidal silica, IPA-ST (Nissan Ch^cal Co.), at a laydown of 0.46 4fim 
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divinjlbenzene beads at a laydown of 0.1 1 g/m^ and CGP1644 (Qba Carp), a 
triazme UV absoiber, at a laydown of 0. 1 1 . Tbe materials were coated fix>m 
the solv«t 3-peiitanoiie. 

Table 1 below shows increased gloss as a result of stripper plate 
5 position or increased time to peel. 

TABLEl 

Stripper Plate Change Time in Average doss 

Position (Deviation) in milliseconds Measurement 

Stripper Plate 
from Nominal 
Manofacturing 

Position 

1 -K).lmm 68.046 67 

2 O.Qmm 68.091 67 
y -0.1mm 68.164 67 

4 -0.2nMn 68267 70 

5 -0.3mm . 68.400 70 

10 The data in Table 1 above indicates that a change in the stripper 

plate position such that the time betweea printing and peeling of the donor and 
receiver results in an increased gjoss. IXiringe7qperimmtation,ttie stripper plate 
position with respect to the Ibenml print head, ink ribbon, receiver papac and 
platmroU^ was adjusted usmg a fixture. Table 1 shows that position 2 of the 

1 5 stripper plate is the nominal manufacturing position and, therefbres, the deviation 
fiom normal manufacturing procedures on the KODAK Photo Printer 6400 is 
0.0mm. Position 1 moves flie stripper plate position upwards, or away fiom the 
platen roller. Positions 3 tfarou^ 5 moves the stripper plate downwards, or closer 
to the platen roller. By moving the stripper plate position vertically down, the 

20 actual distance between the themiial head and stripper plate is increased. This 
increase in length also translates into an increase in time between printing and 
stripping or peeling of the ribbon and the receiver paper. Thus, in particular, 
testing has indicated that by maintaining, within a obtain range, the time that the 
color ribbon is kept in contact with the receiver increases the gloss level. 

25 
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PARTS LIST 



1 

tiiennal print head 





3 

heat sink 

u 

4 



5 

driven ouHmrBssion nlate 


6 

sii'iiioing nlate 


7 

drive cam 


8 

first suide toller 

JLU 

Q 

secono guioe roiicr 


10 

ribhon supply spool 


11 

ribbon take-up spool 


12 

pre-print pq>er driven path 


13 

platra roller 

15 

14 

printed pi^ driven path 
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WHAT IS CLAIMED IS : 

1 . A process of fonning a protection layer wifh an improved 
level of gloss on top of a thermal dye transfer image comprising: 

(a) imagewise heating a dye-donor element comprising a support 
5 having thereon a dye layer comprising an image dye in a binder, said dye donor 

being in contact with a dye-recdving dement, tiiereby transferring a dye image to 
said dye-receiving element at a line time of 0.4 to 2 milliseconds to form said dye 
transfer image; and 

(b) non-imagewise heating a donor element^ wbidi may be the 

1 0 same as the dy&-donor element or a separate donor-element, which donor element 
conqirises a support and a protection layer, therd)y thermally transferring the 
protection layer on top of said transfmed dye image at a line time of 0.4 to 2 
milliseconds, 

whodn a means for stripping the protection layer fixMn the donor 
1 5 element is adjusted so that the distance the donor element and receiver tmvd 
before pediog is presdected sudi that the time fiom printiog of a line to pee 
the line, when the donor substrate is sq>arated fiom the protection layer adhered to 
said printed dye-recdving donen^ is 68.21 to 69.00 milliseconds. 

2. The process of claim 1 wherein the time fiom printing of a 
2 0 line to peding of tiie line, ^en the siqiport of the donor element is sqparated fiom 

the protection layer adhered to said dye-recdving element is preferably 68.25 to 
68.75 milliseconds. 

3. The process of claim 1 wherdn an angle between donor 
elemmt and dye-recdving elonent is present at time of peeling is 1.19 degrees to 

25 2.39 degrees. 

4. The process of claim 1 wherein the line times in both (a) 
and (b) is preferably less than 1.4 milliseconds and an angle is present between 
donor element and fltermal print at time of peding that is bestween 0 and 32.14 
degrees. 


-19- 


wo 2005/032842 


PCTAJS2004/030042 


5. The process of claim 1 wherein the Tg of the surfece 
material on the protection layer in contact with the tfafflnal print is in the range of 
100 to 125^. 

6. The process of claim 1 wherein the Tg of the sur&ce 
5 material on fheprotecticm layer in contact with the print is below 120°C, 

preferably 110 to 120*X3. 

7. The process of daim 1 wherein the protective layo: is 
heated by a thennal print head at a t^iiperatore of 130 to 150°^^ 

8. The process of daim 1 whecdn the tfaennal print has a gloss 
10 levdofat least 70. 

9. The process of claim 1 wherein said means for stripping the 
protection layer &om the dye-donor element is a printer stripper plate. 

10. The process of claim 9 wherein the printer stripper plate is 
connected directly to a thermal head heat sink or a thermal print head compression 

15 plate. 

11. The process of claim 1 wherein a single &ermal print head 
is used in (a) and (b). 

12. The process of daim 1 wherein at least the surface materia] 

of said protection layer comprises a polym^ represented by the following 
20 structure: 


I 


-CH2- 


I 

OB 


wherein: 

RisHjCHsorCeHs; 
A is at least 25 mole percmt; 
25 B is fiom 5 to 75 molepercent; 
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Z is anoiha* monom^ different fix>m A and B sudtx as vinyl acetate, vinyl 
diloride^ st^e, meth^ mdhacatjiate, bnt^ acr^ate, isopiop^ ao^lamide, and 
acarjlate ionome^ 

A+B is at least 65 mole percent; and 
5 A+B+C=100. 

13. Hie process of claim 1 wherein at least the sui&ce material 
of said protection layer comprises a polymer selected fiom the gjx)xtp consisting of 
poly(vin^ finmal), poly(vinyl boizal) or poly(vin^ acetal) containing at least 5 
mole % hydroxjd, poIy(vmyl)butyral, and poly(meth)^etbaa:>4ate), and 

1 0 combinations thereof 

14. Theprocessof claim 13 wherein at least the sur&ce 
material of said protection lay^ con^ses poly(vin)d acetal). 

15. The process of claim 1 wherein said dye-donor elemoit is a 
multicolor element comprising rqieating color patches of yellow, magenta and 

15 cyan image dyes» respectively, dispersed in abinder, and apatch containing said 
protection layer. 

16. The process of claim 1 wherein separate thermal print heads 
are onployed fat imagewise heating in step (a) and non-imagewise heating in step 
(b). 

20 17. Ihe process of claim 16 whereina plurality of sq)arate 

thomal print heads are employed for ima^wise heating resfpectively, aplurality 
of color patdies in step (a). 
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